Nonchromogenic hydrolysis of elastase and cathepsin G p-nitroanilide substrates by Pseudomonas aeruginosa elastase.
Pseudomonas aeruginosa, which may cause severe lung infections, secretes a metalloelastase that may interfere with the assay of neutrophil elastase and cathepsin G in lung secretions. Using nuclear magnetic resonance spectroscopy, we have shown that P. aeruginosa elastase (PsE) cleaves succinyl-Ala3-p-nitroanilide between the first and the second alanine residue, rendering this substrate inefficient for the assay of neutrophil elastase. The cleavage occurs with a kcat/Km of 2.4 X 10(3) M-1 s-1, a value eightfold higher than the kcat/Km for the chromogenic cleavage of succinyl-Ala3-p-nitroanilide by neutrophil elastase. P. aeruginosa elastase also cleaves the elastase substrate succinyl-Ala3-Val-p-nitroanilide between the second and the third alanine residue and the cathepsin G substrate succinyl-Ala2-Pro-Phe-p-nitroanilide at the Pro-Phe linkage. By contrast, methoxysuccinyl-Ala2-Pro-Val-p-nitroanilide, another elastase substrate, is not hydrolyzed by the bacterial enzyme. Our data indicate that synthetic substrates should be used with caution to assay elastase and cathepsin G in lung secretions or other biologic fluids in which metalloproteinases may be present.